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(57) Abstract: RE superconductive 
layer of high critical current density 
(Jc) is superimposed on an interlayer 
formed so as to, while ensuring cracking 
prevention, excel in crystal! inity, such 
as in-plane orientation degree and 
direction, and surface smoothness. 
On an oriented Ni substrate, there are 
sequentially superimposed an interlayer 
of cerium oxide loaded with 20 to 60 
mol%, in terms of metal content, of 
one or at least two rare earth elements 
according to MOD technique and an 
RE superconductive layer of high Jc 
according to MOD technique. The above 
interlayer is formed by mixing a Gd, 
Y and/or Yb organometallic compound 
solution with a Ce organometallic 
compound solution, applying the mixed 
solution onto an oriented Ni substrate so 
as to form a coating film and subjecting 
00 the coating film to calcination heat 

treatment and thereafter firing in an Ar-H 2 atmosphere at 950 to 1 150°C under a pressure of 50 to 500 Pa. YBCO superconductive 
w layer is formed on this interlayer according to TFA-MOD technique. 

^ (57) mm-. *5^*a>«£*ifcjtu fr^te&fa&t?5&&m<D&&\&ftif\z&my-ft^ 

O A^gaSB35Sfi(jc)$^'rSRE^fflfli3IS*^/a , r*o ^rSlteNiStKCBJLl::. #±S5cig(DiiIi:t-UJ;2ajaJ:£ 
o *S^^*"e2o-60moi%$gi*pLfc-t2 , j ^ <u&mttofr e> fc£*ffflJi $MODj£fc^ y^jfcu. zomittom±r 
fs MOD^iccfcyiBixjc$*-r«RE^fflm»s$^j«-r*o ±tz<r><pmmi*. ce<DG®&mit&®m%L\z % Gd y& 

5£3£I6U Ar-H20)Sffla*-e950-1150 o C<0SST?. 50-500Pa<DIE*T-e«tftt £fr 5 C t IZ y ±<D 

*raBa)jL^TFA-MODaiCcfc y YBcommmmztzm'? z>o 



1... METAL SUBSTRATE (Ni) 

3.. .RE SUPERCONDUCTIVE LAYER (YBCO) 



WO 2004/100182 Al I Hill IIIIIII! II IIIIII IHH HHJ HH) fill | [) I|j UUJ UH] mi] mil mil f H) mini (Hi mi (m 



mmmm jii*3E'hffl*2Ts i si^raftmjam 

fJMfcSaxttrt Kanagawa (JP). 
(74) ftJSA: — tt (MORIYA,Kazuo); T 103-0023 & 

■ asprt^*#^ss3f Tokyo (jp). 
(si) *t£@ea^<7>&i>Ky . ±T<Dmm<bmto&mtf 

nlggj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) m^mm7jk(Dtjii\fSitj % ±T<Dmm<b&m&m&'Q 

fa): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 



SL, SZ, TZ, UG, ZM, ZW), a-7v7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — Q V /* (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



WO 2004/100182 



1 



PCT/JP2004/006406 



io wkmm 

tt±m 123 MMb4toli«W# CRB-U8XflmKflO ttKffim»ftK:«iit« 
*»#443^ Bi (Bi— Sr-Ca— Cu— O fcJfc-<T^*l,T 

v>5fc«>. ^;Bi$fcitiv^#ms&®£ (jc) &mmm*fe3s\,^xmm-z>zt& 

20 RE-123 *M*fr Y-123 *m*fc Y : Ba : Cu= 1:2:3 <D*jV 

25 ±ib© Y-123 ^mmm&(vifcgh<Dmftmfa&$:mbb, **oBfrt©*ffi*»*.«: 

h£ L-OBV^^KioT. Y-123 
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&£>®B£&fl?£: LT, SOE (Svirface-Oxidation Epitaxy :*BffgHtecif^dfc~>w-) 
ISD (Inclined Substrate Deposition ) j£ N IB AD (Ion Beam Assisted 
Deposotion) Sfci RABiTS (Rolling Assisted Biaxially Textured Substrate) m 

fcfc J: 9, 10 6 A/cm 2 ^^6 Jc Sr^S Y-123 Zk&WM 

Z<D\H. IB AD * RABiTS *fcfcl*5tt5«p HJ|e*jftfi % PLD (Pulse Laser 
Deposition ; ^A-* l^-if-^) ^©»ti51^Dt^M tT 
*3t>. IBAD^T^N^^n^/YSZ/Y 2 0 8 om^^^, RABiTS ^ 

T*fiNi/Ce0 2 /YSZ/Ce0 2 ^oa^t>^:^-^^ 2 LT 

^JlfctYBCOJS (Y-Ba-Cu-OMlil) <i: ©^i^©S^ft^ «£ < > 
2»o YBCO StOS^£:tt^/J^$V^fc4^)St>^fctpF^(D-oi:LT^^ttT 

m± L-a < mmtxz ^ t v> 5 km^$> N ^j*. rabits &T-«safnH4 m 
mmvmffivtpmmmz ysz sr^$*§^ 

<!: aSfT*>*LT*5 9.02 tC^i-J; 5 fc N @B|rH4 M (10) OlMfc CeC- 2 jg| (11) % 
YSZJI (12) RUCe0 2 Sm (13) *JH*fl«tU i©Jtfc YBCO jg (14) ^ 

A.Goyal at eL, Physica C, 357-360 (2001) 903. 
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m 1 ».4csimo« i ono re mmmm&<D-mMM*^mmmT~hz 0 
m 2 RABiTs m\z zz&mvttm&mitMmmmftvmmm-e&z. 

^oKismtsfc*^ *mm(om 1 oitt^s re 

@K^tJ;5^ (1) comm±\^ *y*Ate*±Si5£* Re (Re 

«\ Y N Nd, Sm. Gd, Eu. Yb. Ho, Tm. Dy. La. Er ^^frL^lffi&^-f-J 
«»b WR**tfcV^ix** 1 ®*fc« 2«K±©55*fcfe**ir*-<» 5 ~90mol% 
^AMHb»^&ft«4>nj| (2) fcfcfofcu i©*WJIJ:te RE 

#©»B£*fifcB\ <fe*£««>3eBffJLfc: % ^y>i,^±S5ni Re (Re «u Y, 
Nd, Sm, Gd, Eu, Yb, Ho, Tm, Dy, La. Er ©Vv?*U&» lg^fj ^p, 
$ *tfc V vf*i,a» l @ £ fcfi 2 «£*-h©5nfff Sr&JSii^fif ft-? 5 ~90mol%^W 
Ufc»^**»^n-fe;*fc:j:!jft^ U 0.1Pa-*«ffi5|S»©«EET-C 900- 
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*mW<D RE Mi»#4WO«i*»|C^Ttt, MSfe^Iit, 

« -t©»*|c*^T\ Y-123 3M««ft|ft Jtr© a UttOfc^^ 3.88 A * _hI2^ 

213^1^ <**L3 Re S« % Mtfi-C 5 ~90mol%. 0^b<tt N 20- 
60mol%<Dm&fiT*m$l&tlZ> 0 
Re S^^V^^fcJi^ 7 y ^**©RFJhaW|taS/h* < . Re ft^< &5 £ 
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±«©as i awm£»tt*+nm0Boamk urr*. pld m. •*mmm* 
x'*y*yisy&<?>*imm#m* {t&xmwm (cvd) mem 

iBHB^b^o^T-fcSIBAD^ ISD&^D^ftl^n-fe^MOD (Metal- 
Organic Deposition ; W^ffiJ^^m^) ife*Ss©iK*B:/n-fe;* ^ L/cS* 

©fiWWfe©«ffl3ftswc«)«as. a^o««$&tjqHaiatto^& mod 

fete PLD $fe<£>teJBaS01§; LV\ 
MOD^5^$tL6 0 

m. (TEA it) i: -T 6 ^ TvHfttflU yttH«o Ce Re ©&JS 

MODjfeKiiS^BBJiOJS^W:, 0.1~^JBE*^ (Mx.fi 800Pa) ©^ETT* 

fx io~5oop a <Dm?>ffimT*mf&irz zLtfcj: *) fe&fcmm&iBrrts 

«riST$*s^T?^T$>5o o.ip aimm(DM&T'tem^K°?ef-^ / uffc%:-r 

h £P£ b < te 50~500Pa (DEE^mS^Um £ *L5„ 

}&f&MM& 950~ 1150*0(^)^13^5^:^ |^v\ 

^SStfc LTtt, Ni, Ag$)5V^itte>0^^ Mx.fi, Ni— V ^ NL— 
W#^^fe>&5 2MBA^7— :/'*ftHBffl4>NU Ag feS^te-Hko^ 
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^sus, ^*^n-i\ * £<omm&&frbt£&&m7---7*m^z 

~t&X%% 0 

m* MOD m^ta-i PLD ifefc J: 5mt§^^f^ £jK£«£ LTi^gEl«jtt 

^^UWlPxifHn/Hft5i^iL<fiiu $f Cx i 0 o/ o 

-fc^«t5^ MOD^7?^Ufc«f^i:^JS^-^i:oBg^ pld^* 

B&JhJB WrtS t HTt, $ MOD «fe-Cf»Ufc«t»nWI©JbK: CAP mt 
VX 0.2 /zm £*T© CeO a . Ce-Re-O PLD Sfcfl^^y^fe-e^iUT* 

hlsXtZ, PLD&, e-beam Mm^<D!®}WmMm, CVD ^©fk^K^jfe^E©^ 
fB^n t^^tpK® MOD «M»©«WB^n-fe^ ^ LfcdUBfe* 

ttmx**<Dmmsnffix3bz> 0 

fitff* (TFA-MOD ft) * e-beam * PLD *fcft if© F SrHr^ LfcttKtt (ex-situ 
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5 tfnffi-Vfo y> , ±&<D RABiTS fe<D J: 5 YSZ Jg Lfc#JHg5t<7!> WIS £r 
0U£0iJ 1 ~ 4 

10 Ce, Cd. YRt^Yb© 0.2mol/L ©#^:7:r i^gi^^T Ce-Gd, Ce 
~ Y > Ce ~Yb 2SlX^ Ce-Gd-Yb OMMPttfrff^ U -®21^i££r 10mm 
X5mm ^#$<D{100}<001>@SfR]NiS^±^^lf^=i-h^j : t,f^ tt 
^£r?£f£ bfc 0 r. <£> t $ (omfcm± 3,000rpm o fc D r. O^JglSrJfc LfcS 

200^x15 ^m<ommmm^mu £*>^ ax-h 2 (2%) <d# 

15 fflJa^T- 1,000*0X1 I^K©i^SrmUTf WJi*^Ufc 0 

#CV^ N -kiB©*ISIJi©_Lte h y :7/io3-n@^:&£:;flv^:: MOD m (TFA— 

mod) ^j;^ ybco (Y-123) mmmm&mj&^rzL 0 

20 no«m»L^ *US«ft*A/« Ar-O a (500~l,000ppm) ^# 
H^*T- 760~800°CX 1~3 R*m4>ffijft&j|[ LT^ bfc 0 

ybco ybco ®©@a^tts.^7 5/^^^4K, raicif^si 
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ttMffl 1~2 
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5 HifeM 5 — 8 
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ceo 2 ^fc« y %mfc*?—?-y h t i^tcmt, mmm 5 ~ 8 1 mmnxmte 
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^4 fcjSVvT 1.01E+0.5Pa i± 1.01X10 6 Pa. gp^fUESr^-To 

^v^"e. ±m<D^pmm<D±\z hv ? j\s*uw$mte&m^it. mod m (tea.— 

MOD) fc: <fc 9 YBCO (Y-123) ililWLfc, 

<Dms&tem&*pmm<D±\zmft u ^mn^/utcmm^mn.^x- 25o*cx 15 m 
m<D{Rmm&m*M^fr%k > *.M5«.$:^/vt~ Ar-o 2 (5oo~i,ooop P m) 

ffl^^T* 740-800^ X l~3 R#ro0*&$&% ITFJ Lfc„ 

JiB^^JiC43V>T CAP S^^raSJbJJl^ri-S MODSfc-OjfcjRL 
fc»pra»-h»CCeO a IR (^0.05/xm) & PLD ttfcioTJRJ bfct<DT?feS„ 
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